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Introduction " --

.. atiforma s population connnues to grow, whde dependabte..water supp!les are
"

2~       diminishing due to the passage of various laws~and r~gu~tory actions. Prospects,
- for developing any substantial a~idMonal water suppl~ through traditior~al

means-~such..as new reservoirs), are slim at best. In-this stressful climate, _increasing
gtte’~tion arid hopes are~ocusing ~on water transf~Ts..                     ’-’-

¯ E~ery Califor~nian who read~ has been repeatedly-expgsed-to the me~sage that: (1)

_ - ’agricultu~ wa.te~’use within the State is abou~fmir times larger than the total water use_ -
for all mtmicipal and industrial purposes,so (2) transfer.of only a small fraction of the
water from agricultu.re ro M&i uses could e_asily meet the needs ofa growirrg populatFon. ~
In addition,, many believe that a market-based allocation system would r_esult in mor,e ....
"efficient" water use. Thus, water tr .ansfers 3re’}eceiving strong ~iapp0ix and.are viewed.,
by some as a’simple answer to a complex problem;

¯ - - This paper is an o;¢erview of the iss-ties involved in determining the amount of water[,
- - available for a water transfer and reflects the ~uccess 0fGover_n.or Pete W’fl~0n. ’s Drought¯

Water Bank of-1991 and 1992 and the Department,~ofWater Resources,, experience in
.managing-that effort. The Department has algo participat&t in a number ofs~parate
transfers on behalf of~ither the State Water P@.ject or one" or more of its water Supfsly-
contractors. Altogether, the Depaixment has been iiivolved in more than 400 water

~ -. transfers, covering a ver~[wide range of,types oft~ansfers, phy~ical lo~tions, institutional--
arrangements, .a!!~. fflegal is~’ues. Ou) experience leads us {o conclude[that individual water

.... transfers proposals n.e_ed tc~ be ev.aluated or/a case-by-c.~e ~.asis, but-"tha( thdr~ are some-
:~ _ -.:... common..princjples that apply-to most. A guLding principle in the Department’s

~6valuation of-~rate~ transfer proposalsis the protection o£-the water-available to_. satisfy-,.- "
-.. ~he rights)of others not involved in thetrans.fer. Such rights are protected with respect

_. : to water transfers, and recent ~actice has tended-to place the-burden of~roof off the ....
..... - transfer proponents: Thi~ paper summarizes some.oir~at experience to provide general

.-,,~ guida~ncgtb individuals and agencies,inter,ested in imlblement[ng a water transfer and
.. who will need to address the full range of issues. - ,. - _..
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-Evaluating Transfer Proposals

"~V" ~r’a~er transfers will undoubtedly play a major m!_e in. C~ifornia’s water future
~/~]t However, most transfer activity through 1990had been carried out between,,

1r ~" customers of a specific water supplier. Criterh and procedures were not
- developed and accepted for general use when Governor Pete Wilson-launched the State’s
Emergency Drough’t Wdt~ Ban~in 1991. D, epartment ofWa~eiResources staffwho ran
-the Drought_ Water Bank de0eloped opera_ring rules as they went, virtually under"
"battlefield" conditions, where immediate decisions were needed on l~rice, crol~ productioia
details,’wa~er amotints~ environmental issues, etc. on a sevdn-day-a-week(16-hour-per-
day basis. In the" proces~ they ei~countered sOme-’haxsh r_ealities underlying the simple¯ __._- concept of t-?ansferring water. Th~ offeringpriFe" oic $125 pdr acre-foot brought fo ~r~da a

surp~sing numb& of willing (_even eager) sellers. Water Bank operators soon discovered -
some universal truths of water transfersr- ~ ....

.. .    1., Every deal is unique and must be evaluated sep~itely; however, there~are
some principles th~tt are common to most proEosals.               -~       -

2. Every.evaluation requi.res s, ome degreeofin~’ormed judgment.about
hydrologic reality;                                  ~ ...                       ..

3. P~ospectiv,~e-selle-~s and the Water B~mk operators often had differin,.g views
of hydrologic reality; and,             - "-     " - "

4. Care must be~taken to avoM unintended reductions in the supplies of water
_,. users who are .not parties to the trlinsfer. -

,The followm.g dtscus~ton covers terms used to describe water proposed to be transferred, ..
potential impacts to the environmetit and. the economy, special concerns of the State
Water Project and’the l~ederal Central Val_!ey Project, arid some ~f the details and__
concern~ surrounding the different categories of transfer~proposals.. " ..:-

Definition of Terms ’

Thesedefinitidas wer~ develol~ed by DWR staff to aid in evaluation an~i discussion of    .

New W~tted,’Water not previously availablein the system, created by.reducing irrecov-
erable losses br flow to unusable water bodies (such as the ocean or inland salt sinks like
the Sal~on Sea). Examples: (1) Water, stored when ~ reservoir captur& runoff that would
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otherwise flow .... ’ .......to theocean dunng penods of excess outflow; (2) Water conserve~t by
reducing agricultural drainage discharge to salty.inks ....

¯ " - RealWater: Water for transfer that is not derived at the expense of any other lawful water
user. Examples: (1) Th..e _net’water.savings resulting from not planting and irrigating
crqp that would otherwise be irrigated; (2) Stored water released that would not

’ otherwise be released. (Others oftefi u~e the t~rm "wet water.") R~al water is-not
_. n~cessarily new water, but new water must, by definition, be real.

Paper Water: Water pr.gi~o.sed.for transfer that does not create an increasejff the water
supply. Example: A proposal t0.,market water die seller is legally~entitled to use under
a water service contract or a water right,, but has not historically, used. Paper water
transfers often involve an offer to sell water_that someone else would otherwise use in the
absence of the transfer. Example: An offer to transfer return flows.that would otherwise
be used by a downstream algpropriator. To the extent that a p~p_e.r water tr_ansfer’~esuhs
in an increase in consumption by the buyer, the water is really coming from a user other

¯~ than the seller. "

The "no-injury rule" prohibits transfers that would harm another legal user of the water
(Water Code Sections 1706, 1725, 1736, 1810(d)). It is a statutory basis for prohibiting
transfers of paper water..

7. Environmental Impacts of_Transfers "

C19sely relate~d t9 the real water/paper water distin.ction is the issue of proposed transfers
that would adversely affect riparian_vegetation, wetlands, w~i!dlife habitat or other aspects.

’ of the natural-environment. S~ate law prohibits transfers that would have an unreason-
able impact on fish, wiidlife or. other instream uses, so the State Water Resourdes Control
Board cannot approvesuch transfers (water Code Sections 1025.5(b), 17;25, 1736). The
1992 CVP Improvement Act (P~L- 102-575) prohibits transfers that significantly reduce

":- fla~ quantity or quality of water available for fish and wildlife. Similarly, public agency
- facilities cannot be used to convey transferred Water if fish, wildlife or/other beneficial

.... instream uses are unreasonably affected or iftheoyerall economy or environm~ent in the -
county where the water originates would be unreasonably affectb..d (Water Code Section
1810(d)). State .and Federal endangered species laws may prohibit’harm to particular
plants, animals or habitat. Thus, a proposal to conserve and transfer runoff, tailwater, o[
s~page water may be_barred by the legal protections accorded to the plant and animal
beneficiaries of the,prior "inefficient" use.
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- Impacts of Trdnsfers.... Economic
~

Some water transfers also have potentia! io harm the economies of areas from which
water is t~tnsferred.-Fal!owing can have an adverse effe’~t on 16cal farm economies.

~- " 22 Ground water pumping can-res~y in ground subsidence..or higher-pumping costs for
~ other" lo~N-users of the basin. Both State and ’Fede, ral law contain .some.protections "

-:_ _. against these impacts, and mgre have been pr0posed:Recefi~Iy enacted provisLons on
- ’transfers by water suppliers limit .the.amount of transferrable water made ~ivailable by

¯! fallowingto. 20_ percent ,of the Water that would have beer* applied-o~ stored bydae ......
-.. --, suppliers(Water Code Section 1745.05(b)). P. L: 302-575 prohibits the Secretary of,the

~ Interior fromapproving any transferx~f.CVP water that would have a long-term adverse
_ effect on grt~und wat.er conditions iri-the trans_feror’s service, area~’ It also’prohibits

transfers that would un.reasonably irr}.pact water supply, operations, or financial condi-       ..
"- ~ -, : ....J t~ons of the transmror s contracnng dxstnct or its water.user~[ State law prohibit~ the use, ..

’ of public agency facilities unless a-fihding is made of n6 un~easonable impact on the ’"

_ -- over~ill econom~ of the-county from which..~h~ wa~er is being transferred ,(Water Code.~
Section 18 tO(d); see also Water Co~le Section 386). Pmvisions~ofthe water code prohibit

" transfers that would deprive areas of origin of wa~er reason,ably :required go me~v
benefici!l needs’(Water CodeSeqti’ons 1215 et se_q,,; see alsg_Watei: Coi~e Section 11460),

_ State Water P~oject and Federal Central Vfiltey Project Concerns -

__ Most ofCal,forma s agncultura! water use ~s ~n the Central Valley, and th~s is where much
" . .... - ’future water transfer acfivity4"s likely to be conce ,ntrated. Within the Sacramento andSan
" .- " ~ Joaquln river basins, all appra~’~als of water transfers mustb~gin witl{’~he..recognifion that
: ~ - - theF’ederaI"Central Valley ProjecVand the State Watei~ Project absorb most errors that

~
- ._ " are made in water tran~ers.. This exposure, r.e.sults from the c.onditions of.water rigtits

permits, under _which the-CV~_ a[nd sw-P wiEladraw water from the Delta and its.         _.       .
tributaries. Those conditions, ordered by the State Water Resources Control Board,

.... require the’~r~lease of watey from CVP and ~WP reservoirs ,~ needed to maintain                ..
,- .... °’specifi£~l water’quality and flow criteria in the Delta. To the exten~ paper water transfer_s..

" ’reduce the flow of water av£i]able to rileet Delta criteria, the deficiencies mus~ be made
- - from Federal.and State reservoirs. If subsequent runoff¯ i_ up by release ofa~ditional waer _ ’’/

~ soon refills the reservoirs, theremay be no net.’.’ha, rm..However, un&r coii.tinued drought
.- conditions, signifi ,c.3nt~.wat~ suppl~; impacts may [r_esult. Thu.s, the Federal and State

~ " water contractors have an interest in en~uring..that transferi of_Sacramento-Sa~ Joaquin
~ basin water do notsimply tak~ water from the CVP and SWP ~ith0ut compens?tion and
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-sell it elsewhere. (Conditions are somewhat different in other basins; but many of th~
priffciples described herein are applicable.)

"Evdluat~on- of Transfers in Differwat Categot~’es

¯ Water transfer proposals generally fall into one of six basiccategories:
t. Fallowing (not irfigat~ixg) crops;
2. Shifting to lower water-usir~g crops;
3. Substitution of ground water for surface irrigation supplies;
4. Direct delivery of ground water; ..
5. Conserved water; and

6. Releasing wate[ from reservoir storage. ._

The following discussion focuses on the practical aspects of identifying and ~uantifying
the new water produced or real water available for transfer in each category. ’ _

Fai[lowing __ <_

Fdl6wing requires that a grower with-
hold irrigation water f~-om a field, usually
for an~ entire irrigati.on season. The with-
held water can then be transferred to
another use. Provided that the grower
would, in fact, hiive irrigated in the ab-
senceof the transfer, fallowihg produde;
real water, but not new water; fallowing
merely frees up an existing water supply

’ for use elsewhere. The concept is simple,
but a number of perplexing ~ssues ar~se ~n regard to the grower s ~ntenuons, the adequacy
of the water supply, and crop water use in determining the amount o~wa_ter that may be
transferred.        ,"                                                      ,

. First, ";vould the crop have.been planted in the absence o£the fallowing arrangement? Is
it possible to determine with: c~rtain_ty what the grower would have done? A. certldn
percentage of Central Valley cropland is fallow in any given year. f~r various reasons
(including normal rotation p_ractices, federal acreage all~otments and set-asides, weed
control, and dedication to wildlife use~). In a shoi’t-tg.r_m transfer situation;_ there is a
chance that the land would not have been planted anyway, or that a lower water-using
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-- : crop would have been pt .arited. In along-te~mtrankfer, there is the additional uncertainty
.- ~ of predicting ftiture cropping Patterns and water use. An individual grower often has ....

~
interests in a number ofdiffer.e..fit farm~arcels arrd crop acreag~ allotments ca~ be shifted

... around. It is.sometimes difficult to verify that the crop propg~ed for fallowing would
"" __rea!l)~nave beela planted and that i~ will not shgw.up dlsewhere. In most Cages, ~ow~ver,

....
~

- long-term crop and ~vater records and personal kno~vledge of fmTm ad’~iSO~~~ or other

Observers cag_ pr~vid& t~stw, orthy inform~ti0n o’n the adequacy of a fallowing proposal./ _

._ "- Next, it is:necessai-y todetermine how-much water would h~v.~ b--eer~ availabl.e t~’irfigate:
.~ ~ ~e crop pr0pose~ for fallowing. This requires informati6nabout, the r[g.~ts o~ con.tracts

.... pu’r~uant to which ~the~parce[ receives water. For’a one-~ear~transfer sucl’~’as thd~ein die
- ~

Water Bank, th..e only issue is the curre,nt year’s supplie~ L0ng-term tr.ansfers can give~
¯-’rise to~c0nsiderable Uncertairtty. F~r examp.lF, the ~:ature water supp!y.of_a-CVp~

contriictor can change, due to droughts, oper~ational restrictionS, Congr&sional man-
.... " date_s, or policy changes ~at a_fie& contract renewal&A prospectivg sel~e~ may bea!51e to

-- "" iden~fy current water supply.quantities,’but that is n~ guarantee of futur._e sup_pl~es. ~ -

After crop and water supply isslles are pu.t._to rest, the fina/l~uest!on is: "How much .real ".- ..
~. w~ter is available for transfer.. .At firs~ glance, i-f might appear.~that ..a grower-sh~ffld be

:- " " .-- , abld to transfer all the sttrfacewater that.would not.be diverted. Tha~ approach is sound ....
" ~ - if ~e water.is to 15.e transf&.red "i:o: a ne,arby gro .wer-w. ith a ~imfl~ operation. If a grqwcr -

falJows !00 acres of rice, the 500 ac*e-feet.ofwater that wouldh~ve been taken from the
irrigati6n-canal could’clearlyb~ transferred to a nmghbotto grow an addinonal 100 acres ¯ ,

"_ _.     ., of rice. I-n reality, most transfers inyolve movin~ W_~ter t6 or-her areas or to diff~eren.t uses, -
which can substkntially impact the,transferable amount.       ,~

The transferable (_r~d) water amourg, va~es with the circumssances because only, a
- . "~ " portion ~f’the water diverted ,from a supply source is Consumed by the-crop. Some

~, ... - d~verted water is consumed,by vegetation along canals and dltches..Some may seep ’to- _

~’ ., shallow grou_nd water thd~" sustains-nearby wetlands, ’some may perc01a~e"~o deeper ""-

ground water aquifers tha.t supply other ~ers or discha.rge to surface-~treams, ~ndsbme ".- - -.
returns i~irec~ly to sur~ce supplies through agriculti~iraldrains. In the Sacr~efit0 Valley,

.- , virtually ~II divertdd water that is_no~ used to grow crops remaias in the system and is"- ¯ -.
:" available to downstream (or gro[t~d water)-users. In parts of the San Joaquin Valley, some"

O-f the percolated ~ater becomes unsuitable for further use due to quality degradation.

’Consumptiv.e use throngh evapotranspiration (water used by the-~rg_p) is_gradually . ~"
’ becoming accepted asethe measure of water available for transfer. The .1_992 CVP ..

._ "-
. I .mProvement Act (P.L. 102-575) specifically designates "water that would hav~-sbeen"-

consumptively used and water ,rretnevably lost to beneficial use as water available for
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trarl_ ffer. The latter p~r-ase cl_~early would include percolation¯ . t6 unusable ground water.
in the western San Joaquin Valley. It almost certainly does not include water-draining
to wetlands ora~sed by .vegetation that provides significantvc]Idlife habitat. Certainly,
water percolating to usable ground~vater cannot be considered "irretrievably lost .to
beneficial use," but a few prospective sellers hold a contrary view.

Recently adopted Water Code Sections 484(b) and 1725 apply tO temporary water
;. transfers. They intro-duce an element 6f uncertainty by,defining ~consumptively used"

as’ "...the amo~’nt of water which has been consumed through use by evapotranspiration, has
percolated underground, or has been o{herwise removed )9om use in the downstream water
supply as a result of ~lirect diversion. " (Emphasis added.) The reference to percolation
broadens the definition beyond its traditional, meaning and may encourage transfer
proposals that are not hydrologically sound (i.e. proposals that do notacknowledge the

links between surface and g~round water). However, the Department feels th~ italicized
phrase clarifies that the Legislature did not intend to authorize transfers of paper water
or transfers that would injure or.her users. F or example,.percolation ~ould be’considered
part of "consumptive use" only when th~ water p~rcolated was irretrievably lost to
subsequ.ent beneficial tlse (the same approach as usdd by P.L. 102-575)~

The consumptive use ~pproach is technically sound since .!t generates real water, but,it
has one potential flaw: it may encourage those ~ontemplating transfers to maximize-water
use prior to beginning the transfer process. Thus, development of an active water market
may stimula{~ agricultural water u~e that.w°uld not otherwise be economically justifi-
able. Lands that are hot fully irrigated *end to b~,e the tess productive, m._arginal parcels;
any grower with suc.h lands and a water source might be tempted to start maximizing
water Use in anticipation of receiving Compensation to stop.

If all p ,arfie~ agree that consumptive use is to be the measure of water available for transfer
in.a fallowing arrangement, and all agree on the quantity of such use (a subject in itselt3,
the issue of land management arises. As an~ home6~wner can attest, an uncultivated piece
of ground d6es not stay vacant long. Weeds and natural vegetation consume water, and
that water must com~ from somev~here. The extent to which such use depletes system
water supplies mus.to,be, taken into accounL Mo~t 1991 Wate~ Bank contracts provided
for controlling excessive ~vegetation on fallowed, parcels. A long-term w~[ter transfer
should provide for long-term ma~agement or include some adjustment for consul_ ptive ~
,use 6f encroaching natural veget~at?on. Gontjnued monitoring would be required to
assure that the seller complies with the agreement.                    _
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Crop Shifts

One fr~qtiendy mentioned drawback of
-- -:" .f!41~ lowing is the potential for third pargr.~

- economic impacts related to the loss of
āgricultural productivity, such as a decrease
in farm labor, equipment purchases, seed
and fertilizer purchasesi etc. Crop shifting
provides a partial solution tha’t can reduce

"" third party impacts and still produce
- significant reductions in consumptive use.

...... - -. The concept, is to substitut~ a crop that
consumes less applied irrigation water for a crop fla:a_ t would use more water. Typical
~examples might involve switching fri3m tomatoes to s .al]flower or from corn to wheat.

The practical problems in applying the crop shift approach are essent_i .al!y the same as
those-invo]-ved in fallowing. Additional co._replications can.arise if the substituted crop
grows in a significantly di,.~’rent season from the origina[crop. For example; winter
ffheat can"b’e ~ubstituted fo~: corri: Wheat is planted in the late fall and harvested in late
spring. Wheat typically consumes a total of about two feet 0fwate, r, much of which is
furnished by natural rainfall. In dry years,_one.,or more applications of irrigation v~ater
may be needed to bring the wheat Crop to maturity. In contra:s_t, corn grows during the
summe[ an/d__depends £most entirely on applied irrigation water. Therefore, the real

.~ _ ~. ,water resulting fr, oma wheat-fo,r-cgrn switch varies with the wetness of the spring; the
’~maximum amount of real water occurs in wet years and the least in dry years.

Ground Water Substitution

Under the-ground water substitution
concept, a growerplants the same crop,

.. but irrigates by. pumping ground water
~ ,,., ~- instead of exercising rights ~o surface

- supplies. The unused surface water is then
av£1able for use elsewhere.

Most Water Bank ground water substitu-
tion .contracts have allowed transfer-Of
one acre-foot of unused surface diversion

for each acre-foot ~umped from the ground. This approach is based on the implicit
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"
-. ~sumptionthat return fl"OWS and gi~o und water recharge woul~ be unchanged, regardles~

; > - of the water source ....

" . How much water_ pumped from- the ground is really new? Water pumped from the
/ ~ ground.does not come fr~om soriae distinctly separate s6urce; surface and ground water

. supplies"are generally interconnected, tn esseri~e,.ground water withdrawals are bor-
~ rowed from.future streamflo~. From a system stand oint~ n~w water~r~sults 0[aly-to th~

-_ exten,..t th~ borrowing can be repaid j:rom future_surplus doves.

~ The ~a__ter Bank.recognized ~a;S t{ydrologic reality in a general way by requiring sellers
to avoid pumping ~rom v~ells +at appeared.likely to draw water directly from nearby
rivers. Thts ap[j~roa’ch minimizes the_gross problems,_but d6es n.ot account for the fact that
t~umping .~at causes a local depression i~ ground water levels anywhere-creates ~
uncont~olie’d draft on ~uture suri~ace fl~w. If the ground water.recharges naturally, it witl
ultl-matel~ deplete future stmamflow~-The pr0~iem is that Furr_.~nt knowledge 9fground

Water sddom permits prediction ofjust wher~ or wh~enxhat delSletion wi,ll occur. In @
Sa’cramenti3 V~j,ey, im0acts on surface flow can occur in a matter of_days or weeks. In
heav’_fly:,dr_af!.ed a, reas of the San Joaquin Valley, the impa~s of additional ground water

_....             pumping on streamflows may not occur within the fors.s.eeable future.              .~-

- Mostgr0undwater transfergto date have beg-n based on the implicit assumption,hat the
- ~ ind.ueed fi4.ture d~pletions o~surface water will-occur during times of surplus or that the

-~ risk of future impacts is low. In oth~r.words, the ground water withdrawn~for transfer
excess o fall m-basra demands and- - is assumed to refill largely_from future flows that are in’ " " "

’. Del~ o_utflow requi.r_ements~ In practice, the f¢charge~process bdgi_ns ~Fienthe pumps
-._ ,-- switched o~; it doesn’t wait for a period of surplus-Delt..a._outflo~. Asa J:estil~, ground -

’ ; ~ water pumped in’the Sacramento Valley is unlikely to be 100 percent new. water. To the
-extent tra~3sfer a(iivities ~leplete ,streamflow that would otherxvise be used to meet in-
basin demands.or Delta outflo.W requirements, additio!aal CVP and SWP storage releases
will berequired to m-ake up the difference.       "

._ Of cou.rse, there is timing to consider. The depletioia o-~ future ~urface water flows will
likely, occtrr during both excess fi0w and balanced flow periods. (Balanced flowperiods

-. are those in which reservoir releases plus u;aregulatod flow approximately equal the water
_ supiS]y needed to meet Sacramento. Valley in~.basin ~es, plus exports.) Reductionsof

,. surfage flow during excess flowconditions simply re&ice the amount_ of water going out
" the Deltainto San Francisco Bay~¯ ReduCtions of surface fl0w during balanced flow
periods neces.s_itate a like amoun~ 0fw~iter being released from CVP and SWP re~servoirs
..to insure that adequate freshwater flow out of the Delta is maintained. This addi~i0nal

~. release of water from upstream r~ser~oirs is a major source of concern with regard t6
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impacts of ground water substitution transfers on other wa~er users.

If the interconnection of ground water with surface water is overlooked or’ignored, a
ground water transfer can give rise to what amounts to an in@luntary reallocation of
surface rights. If the c[emonstrable effect of g~und water pumping or grou.~ndwater
substitution is to diminish the stlppty to which a surface appropriator is otherwise .... -
entitled, it is not a transfer 0freal water and should i~ot be allowed_fo.Pr0ceed. The debate             -
continues about how dear and convincing the hydrologic evidence mu~t be.

A very impo~-ant subset of ground water substkution is conjunctive ~is~, .which in the
cgntext of-this discussion is the coordinated use. of ground and surface waters. While
straight ground water substitutibn is a form of conjunctive use, it tends to induce
additional recharge from surface waters. Amore workable approach from the standpoint
of a~oiding impacts to others is an accompanying recharge program. Such a program
would be designed to offset the additional amount ofgr0und water withdrawn, either
in,advance or after the pumping occurs. Recharge could tat~e the form 0fa percolation~ -..
prograrrl] where additional surface water is spread over~ porous .ground. Another
altgrnative is referred to as "in’lieu recharge", whereby surface, watt. r is pi:ovided to water
Users whose normal supply is grbund wkter. I.n either case, the desire is to put additional
surface water into st,0rage in t.he ground Water basin during years when surface water is -
abundafit. In a sense, .such a program would be operating a ground water ,basin like a
reservoir.

Ground water issues (including ’the matter ,of conjunctive use) can be ve.l~y complex,
depending on the specific water’~usfer proposal. These issue~ freqi~ently must be-.                 ¯
explored in detail.              ~                             "

Direct Ground Water_Deliv~,

\

Subject to a number ofm~j~Jr limitations,
ground water in Cklifornia may be pu.mped
for out-bf-basin transfer. One of the lim~
rations on ground water export is the
superior right to the ground water of all

’ overlying landowners. Ai~other is Wa~er
Code Section 1220, which prohibits most "
exports 6fground water from.the Sac..ra-

,, mento and Delta-Central Sierra Basins
. . urfless the pumping complies ¯with a

" ground water management plan approved by thevoters in the areas 0verlying ~he affected
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.... ,_. .~ , -~ ba[sin. Water Code Sec~ons 10750 et seq. authoHze local water agencies to adopt ground
¯ r-

~ ~:water management programs that ~oul.d have.signi~cant,in;ipacts on ground wa~ter
.... , -" -~tracti[Sn and export. Statutes creating particular ground water m_a:nagement di~tri~ts..

- "~ .. " --, -typically contain limitations on ground wa~er export. Although t~e Water .Code setsr. -
- stringefi~ requi~eme_nts on direct export of ground water-from t~e Sacramento and Delta~

Central-Sierra ground water basins, a number of in-basin transfers are being considered-~

~ ~ arid a fv’w.have been carried ou~: In general, public opinion, particularl)5 in the nozrhern
" Sacramerlto Valley, is extremely wary of groun~/~ater pumping fo.r. transfer ~to other

- areas: Several counties are exploring means ofas~_uring local control of ground wat.e.r.            "-

~ In concept,dire~t gro.und water transfer couid fibt be Simpler: turn on the ptlmp and let
-- -" the water run int&zhe river. In practice, the probl.ems are s~rnilar to those encountered

" with ~r9und water substitution. If the’wells dr~iw from a ground water-bod)7"thiit
- recharges..naturally, 6nl.y som.e indeterm-inate portion of the.water pumped can be

- ; -.considered new. "-

~ -- > Conserved Water " ._ "- ~

.. Tb_e’foremost example of the i~ansfer o;f "~
,., ~ consekved water is Imperial Irrigation

District’s (II~)) 1987 agreement with the
: " " - Metropolitan Water District of Southern

~ California, In this Well known arran_ge- -
., ~-~" ment, water saved through linirig ofI[D

~ canals is m~de ~lvailable to MWD. The
~ ~ ~

water saved iS’clearly new, because the "
.... leakage from the canals would have f~und "

,.. [_ . - ~ its w.a.y-to the Sa[.-.ton Sea, ~,salt sink.

..... The IID-!VFW1). , prbject generate& a wave of enthusiasm; for similar arrangements .,
¯ _.- .elsewhere. BUt the benefitS’, of c~al lin’_mg :are .less ai~parent in m~ny other’~areas"of., ,,

.. California. In the Sacramento Valley and throughout much of the San Joaquin Valley,
" canal le.~. e teri~ ~o contribute tousable ground water and/or supportS riParian

vegetatipn__ and wetlands. Reducing. ~an~ seepage~can’be quite beneficial to thecan~ ’
owner, butjt may produce, relatively little new Water from .a., sy~em_st .andpoifi.~ In

- gefi~ral, new water ~-esults only tothe extent c~iaal lini]ag reduces: (1) ground water
disch~ge to surface streams duri.ng times-oic future excess flow; (2! pe.r>colation ~0 " "
unusable ground or surface water; "or (3) consumptive use by vegetation that i~ riot               - "

¯ <           needed to-maint~i-fi environmental, habitat, or wetland values.         .
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A number of other ~onservati[on t~c,h, niques can be used ro Stretch ~igricult~ral supplie~
- through more intense water management. These.gefierally result in reducing applied

irrigation water and drainage outflow. As with c.a_.nat lining, the results can be.quite
.. benefi..cial to a water district_, since a greater acreage can beirrigated with.a given supply,    "

~o~ the volume0fproBlem drainage wager may be reduced. The benefits may_be less clear
. ._. in terms of.overall ~contribution to syst_em.supplie~, particularly where the drainage
¯ .... outflow is apprgpriated for another beneficial use downstream. - ..

Evaluation of new water made available through conservation is most challenging in the
Sacramefito Valley. Most i~?rigated areas of the valley overlie a common ground water

" basin and are linked by ~" network of surface streams and drains. W. ater leaving an_
upk{rCam are~" usually contributes to the supply of downstream users (or to Delta
.0utflow).. Under these circumstances, new watercan be ~reated only_ by reducing ldsses,.
to unusable water bodies (rare in th~e._Sacraro_ento VaI!ey),..re.ducing surface outflow

, . during periods of excess Delta outflow, reducing consumptive use of crops, or environ-
mentally acceptable.:.reductions in constibnptive use of nora-agricultural vegetation ...."

- Reducing perdolation to ground water depletes.sanother part of the system and’can
penalize other users (by direct reduction of ground wat_er supplies, decreasing ground
water discharge to surfa~ streams, or increasing percolation’from surface supplies to
ground water)~ Reducing drainage outflow during the irrigation season merely reduces

-the supply available downstream.

.. Storage W~thdrawals ._ ._ "

~- ~° # :- ¯ ’ ~ ..... The final source of water for ti~ansfer is the
- release of pre~iously stored surface water, ..--

that would not otherwise be rdeased. Such
storage withdrawals represent new water,    -
provided the storage is refilled from future
surplus flows. The amount_gfwater available        _
for transfer can be readily measured.

The complications related~o storage rdeases
come .after the releases are completed.

Downstream water users can.be harmed if the reservoir storag~ that was evacuated for-
- transfer is refilled v{,ith"~ow that would otherwise have been available for downstream-
" water right l~0tders. To ~rotect the lower, priority users, Water Bank contracts for storage
withdrawals included a refill clause. In essence, the reservoir owners agreed to defe_r refill.
of.the storage withdrawn until’a time of high runoff when additions to storage would
cause no detriment to others. (For operational reasons, storage migh~ be ref~tlled earlier, "
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’, " " J~Ut with the .understanding .that it migfii have to-be released ~igain if subseq~,ent-
~_ . ~ hydrologic conditions indicated k was st~red at the expense of~others.)

... ; Although it involves a certain.amoti~ t ofbool~keeping and might-possibly ~equire S~eral
.. ye~ats.to resol~,e, the refill coficept is ~.~r and equitable to all parties. It placesa_ burden on

.... :.- _--vdae seller £or the speci~c.amount Bf Water that is "real", which depends on the w~ter
- "" s{ipplyo.jn subsequent years andthe conditions of:refill of’the reservoir. Similar refill

constraints might overcome the p{,~tnc~pal.reservattons about groupd water transfers, but
’~t practid~/grouhd water refill criterio_n hfas not_yet been.developed.

-
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lt ter Tran er Challenges

-P’-~ his section reviews some examples of water transfers, lists some unresolved
| ~ ’issues, and concludes with comments about evaluation offufure transfer

_      ,-,’ .I.. proposals. "          ’                  """ ....

A’number ofinteresti.ng and ch_ allenging transfer proposals have beefi~ advanced-i_n the
past yea? br two. The following examples [llustrate some of the p~oblems inherent in

:.’[ ~- attempting to .sort out new water, real water_:~ and ~aper water: .--

1. D!tch Lining: An unline~ ditch loses over half the water diverted from a surface stream
before i:~aching the point of use. The owner proposesto-line the ditch and sell the water              -.
"saved." The destination of the water perc01atingfrom th~ dk~h is not definitely known,

¯
> but there is no reason to believe it does not contribute directly to downstre~n springs

" and stream~flow. Ifthe owners sells the water ~saved" by lining the ditch, it would

., argual~iy be~at the expense of downstream water users.      -

2..Excess Applied Irrigation Waker:~An ~wner~has a longJaistory of applying large
amounts ofirriga,tion v~ater, but there are no reliable records of the ,amounts applied_, or
what happens to the water applied in excess of consumptive requirements. The owner
proposes to cease surface irfi’ga~iiSn and transfer the amount corisumdd by the crop as Well -"

. as water’,that is estimated to have percolated downward, claiming ,that’tl3,e percolationtakes decades to return to nearby surface streams. The interaction with adjacent stream, s°

ma~ be ~ucfi more rapid. Irrespective of the time lag in reaching th~ near.by stream, there      "
qdll likely be induced impacts on stream flows at som~ time in the future which will
reduce surface water available to other users.                              .       -

3. Ground Water_ Interception: An owner¯proposes to capture surface water just before ,
-’it percolates .!nto the ground and transfer it via surface streams. Geohydrologists diffei

on:how long the percolating-wat~~ takes to emerge ifi downstream siirface stream~ and
little field exploration or study has been carried out to date. If the propos6d diversion were
found to gradually impact downstream surface flows 6ver a period of years, it is not at
all clear how the" effects could be quantified. A transfer like this,could require dose
a~entib.n .and monitoring for decades.

_ " 4. Surface Water Interception: In a proposal that is virtually a mirror image of ~he
_ , previous case~ a landowner proposes to pump ground waterjust,upstre~am from a major

s̄pring area. The ground water would becxported for transfer viathe same stream that
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Future Direc~ions .... -

Mechanisms for evaluationand_approval of water transfers are stiil be!n~g developed. The
Bureau of Reclamation h~s.developed guidelines for implementing transfers of ~
~ater und£r the CVP Improvement Act. Under the Costa-Isen~e~g Water T.ransf~r Act
of 1986, theDepartment of Water Resources is obliged to facilitate volu_ nt~cy exchar~ges
and transfers of water. That Act includes the Legislature’s expressionof public interest . .
that such transfers be carried out "...in a manner that fully protects the~]nter_ests of~.ther.
eritities which have rights to, or rely on, the water covered by a’proposed tran.sfer" (~,ater
Code Section 475).                        ~         "                     " -

Evei’y proposed tiansfer’has s6me u~ique features, dependent 0n its location, timing,
whether it is temporary or’permanent,et~. While the Deplirtment has adopted rather
specific criteria for evaluation of temporary tr~sfers under the 1991 and 1992 Water
Banks, it has approached other transfers On~a case-by-ca;s_e basis. The guiding prindple~ii~ the Department’s evaluations is protection of the rights‘ of, all parties and we,have    --

tended_to place the burden of proof On th~ transfer proponent~. The key .issue in these
case-_by-case evaluations is~ "How conclusive must the proof be that other parties’ rights
will protected?"                   ,

~The Department reeognizeA ~daat it is not always POssible to provide "conclusive proof"
that a proposed transfer will not adversely affect" other parties and does not insist-that this
standard-be met. At thesame time it is not always possible to specify in a~ivance what

~
-

degree of proof_may be acceptable. In genera, as transfer proposals become more
�omplex and unc_ertain they entail a higher degree ~o~" risk, and d~ more, conservativ/e
evaluation o~ higher level ofproofis.needed.This may require substantial investment in
expioration and test!ng~ long-term monitoring, and ha~;ing potential mitigation mea-
sures in place to implement if needed. .........
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For further infosmation and additional copies" please-contact:

¯ Water Transfers Office ¯
~

Department of Water Resources .~
¯ P. O. Box 942836 -..-~ .....

~
Sacramento, CA ~4236-0001
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